INTRODUCTION

MATERIALS AND METHOD
Cassava (
Crantz) is one of the food crops as a source of carbohydrates. In addition , cassava has a purpose used not only as a source of carbohydrates but also as raw materials for industry, cosmetics, feed and energy. As a raw material for industry, cassava could be processed into tapioca, Glucose and Fructose syrup, Citric Acid, Monosodium Glutamate, plywood, maltose, sorbitol and ethanol (Sani 2006). Meanwhile, with the increasing world prices of gasoline, cassava has now become the second source of bioethanol for premium mixture.
In developing cassava production for agro-industry, the government of Indonesia has issued regulations among others to optimize and to use genetic sources from the available varieties and clones of cassava. A few superior cassava varieties such as Darul Hidayah, Adira and Malang could produce 22-49 ton/ha fresh root crop. It has been reported that the productivity of Darul Hidayah could reach 102 ton/ha fresh root crop. The need of plant shoots exploited on a large scale will be difficult to fulfill using conventional propagation. Cassava plant materials are commonly derived from vegetative propagation using stem cuttings. Presently tissue culture technology is used for mass propagation of plant materials.
propagation of cassava has been conducted either with shoots multiplication method or somatic embryogenesis. Somatic embryogenesis was proposed as an alternative for mass cassava propagation (Raemakers 1993; Mathews 1993; Konan 1994; Ma and Xu, 2002). However, it has not been really applied for large scale propagation because the frequency of plant regeneration from cassava somatic embryos is usually low. Shoot multiplication method is the simplest and the safest method if observed from the point of genetic stability. This method becomes the most commonly used in the initiation step of plant propagation experiment.
Many authors such as Kartha (1974) and Konan (1997) explored the possibility to multiply cassava using microcuttings. Nodal explants onto solid media provide an average of 3 to 4 microcuttings in 2 to 3 months.
The objective of this study was to investigate the effects of plant growth regulators on plant regeneration of three cassava varieties in media culture. The pH of the medium was adjusted to 5.8 before gelling with Agar (8 g/L) and prior to autoclaving for 15 min at120 C and at 15 lbs psi pressure. Sugar was added at the concentration of 30 gr/L. Medium of 25 ml was dispensed into the culture jar and plugged with autoclavable plastic cap. All the cultures were incubated in a growth room with a 16 hour photoperiod (cool, white fluorescent light -1000-1500 lux) and the temperature was maintained at 25 ± 3 C with 70-80% relative humidity in the culture room. Each treatment consisted of 10 replicates and repeated three times.
Plantlets with well-developed roots were removed from the culture medium. The roots were washed gently under running tap water and transferred to plastic pots (polybag) for hardening which contain mixed soil and manure (1:1). The harden plantlets in the plastic polybag were covered with transparant polyethylene sheets (for about 15 days) to maintain high humidity and were kept under shade in a net house for further growth and development.
The calculation of the potential number of cassava plants produced through tissue culture followed the formulation of Pennell ( The first step of shoot initiation, after one week explants were cultured on initiation media where var. Darul Hidayah produced the highest number of aseptically explants compared to the other four varieties. This is assumed to be related to the source of explants. The source of Darul Hidayah explants was taken from the green house which has low contamination due to controlled sanitation and environmental condition compared to the two other sources of explants which were taken from the field.
RESULTS AND DISCUSSION
Shoot initiation from source of explants Auxillary shoot will appear after one-week old explants were cultured on MS shoot induction media supplemented with 30 g/L sucrose and 100 mg/L polyvinyl pirolidone (PVP) (Fig. 1a) . PVP was used to inhibit necrosis of the plant tissues which were always found in woody plants according to Zdravkovic 2004. The growth rate of shoot elongation with the best visual appearance was shown by Adira-4 and Darul Hidayah, while Malang-6 showed a lower growth rate of its shoot elongation. In general, shoot induction and elongation occurred after the explants were one-week old and cultured on MS media. At the age of 4 weeks the shoots had between 3-4 nodes and sufficient enough to be sub-cultured on propagation media.
Among three cassava varieties, Adira-1 was not used because most of the explants were contaminated after sub-cultured on regeneration and multiplication media. Two steps of experiments were conducted i.e. shoot multiplication and root induction. Another activity is acclimatization of plantlet in the green house.
The experimental results of the role of BAP and thidiazuron on the number shoots produced on regeneration and multiplication media are shown on Table 1 with IAA 0.1 mg/l (3.23 cm). Meanwhile, the longest root of Malang-6 was produced if treated with NAA 0.1 mg/l, i.e. 2.37 cm (Table 5, Fig 2 (a-c) . Mingxia ,(2011) reported the auxi ) proved to be effective on cassava root development. Aladele and Kuta (2008) reported that the growth rate of cassava plantlet is significantly different on various genotypes and growth environment.
In acclimatization stage, rooted shoots were transplanted in the green house for hardening and their survival rate was 90% under the field condition (Fig. 3) . 
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